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Abstract

This article reviews a variety of ethical issues that one must consider when conducting
research on environmental health interventions on human subjects. The paper uses the
Kennedy Krieger Institute lead abatement study as well as a hypothetical asthma study, to
discuss questions concerning benefits and risks, risk minimization, safety monitoring, the
duty to warn, the duty to report, the use of control groups, informed consent, equitable
subject selection, privacy, conflicts of interest, and community consultation. Research on
environmental health interventions can make an important contribution to our
understanding of human health and disease prevention, provided that it is conducted in a
manner that meets prevailing scientific, ethical, and legal standards for conducting

research on human subjects.
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Introduction

Bioethicists, health policy analysts, and health care attorneys paid very little
attention to ethical issues in research on environmental health interventions prior to the
high-profile lawsuit, Grimes vs. Kennedy Krieger Institute, Inc. (KKI) (2001).[1] Before
Grimes, most of the discussion of ethical issues in human subjects research focused on
research involving medical interventions, such as clinical trials on new drugs, biologics, or
medical devices. In Grimes, the goal was not to assess the safety and efficacy of a
medical intervention but to assess an environmental intervention, lead abatement.[1] Most
of the commentary on Grimes has focused on ethical issues related to exposing children to
research risks and the interpretation of the federal regulations on pediatric research (see,
for example, Kopelman 2002, Nelson 2002, Ross 2002; Hoffman and Rothenberg 2002).
Although these are important questions to address, many other ethical issues arise in
research on environmental interventions, such as balancing benefits and risks, risk
minimization, safety monitoring, the duty to warn, the duty to report, the use of control
groups, informed consent, equitable subject selection, privacy, and community
consultation. All of these issues also occur in other research contexts, but environmental
health research frames them in a different light and poses unique challenges. In this
article, we will review, explore and discuss a variety of these issues and offer some

guidance for researchers.
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What is an environmental intervention?

In the last thirty years, biomedical researchers have focused on the biochemical,
molecular, and genetic underpinnings of health and disease (Collins and McKusick 2001).
Despite biomedicine’s impressive gains in these areas, it remains important to pay close
attention to role of environment in health and disease. Indeed, Francis Collins, Director of
the National Human Genome Research Institute, which oversees the Human Genome
Project, has recently called for a large study on the relationship between genes, health, and
the environment, because the environment plays a key role in the development of most
common diseases (Collins 2004). Changes in the environment can have dramatic effects
on the health of entire populations. For example, access to clean water, sanitation,
education, and food regulation are the most important factors in explaining the increases
in longevity and decreases in infant mortality that took place in the world during the 20"
century (Porter 1999). Also, it is often easier to impact human health through
environmental changes than it is to affect health through other types of interventions, such
as changes in lifestyle or the provision of medical care. For example, increasing the price
of cigarettes may have as much an impact on reducing teenage smoking as billion dollar
marketing campaigns designed to convince teenagers to not smoke (American Cancer
Society 2004).

Modern medicine has developed an impressive array of pharmaceutical,
nutritional, and surgical interventions, such as antibiotics, vitamins, and cardiac surgery.

Because the environment can have such a profound affect on human health, it is important
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to also develop environmental interventions to complement this array of medical

interventions. Like medical interventions, environmental interventions make changes in
structures, processes, or mechanisms in a person’s environment in order achieve health.
For example, lead abatement for a home is an intervention designed to promote the health
of people living in that home.

Not all environmental interventions are local in scope. Interventions that are more
general in scope might include removing asbestos from a school building, instituting a
hygiene regimen in a hospital or regulating air pollution in a city. Environmental
interventions that affect large groups of people can be defined as public health
interventions. Since there is not a clear distinction between affecting individuals and
affecting large groups (or populations) there is not a clear distinction between
environmental interventions and public health interventions.[2]

Environmental health research can be defined as the systematic study of how the
environment affects human health. This is a very broad category that includes many
specialties and disciplines (Lavery et al 2003). Traditionally, the fields of epidemiology,
occupational health, toxicology, ecology, and public health have focused on the
relationship between the environment and human health (National Institute of
Environmental Health Sciences 1996). Since almost all diseases have an environmental
component, environmental health research now encompasses such fields as cardiology,
oncology, gastroenterology, neurology, endocrinology, embryology, and pulmonology.

For example, in understanding breast cancer, it is important to investigate all of the
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different factors that may increase one’s risk of contracting the disease, including genetic

predispositions, diet, exercise, stress, and environmental exposures carcinogens, such as
radiation or chemicals that cause cancer. If one understands how the environment affects
breast cancer, one may able to make recommendations for changes in the environment
designed to reduce the incidence of this disease, such as reducing exposure to carcinogens.
Environmental health research methods

There are a variety of different methods for studying the relationship between the
environment and human health. Perhaps the most basic distinction is between methods
that use an intervention to prove a connection between health and the environment and
methods that do not (Sackett et al 2000). Interventional studies can be further divided into
controlled and uncontrolled studies (Schaffner 2003). In a controlled study, a group of
subjects, the experimental group, receives the intervention to be tested, while another
group, the control group, does not. Controlled studies can be further divided into studies
that use active controls and studies that use inactive controls (Emanuel and Miller 2001).
In an active control trial, the control group receives an intervention that is known to be
effective, while the experimental group receives a new intervention. In an inactive control
trial, the control group receives an inactive treatment, or a placebo. The point of giving
subjects a placebo is to control for bias related to the placebo effect in medicine. Ina
study that uses a placebo group as a control, the subjects and their caregivers will not
know who is receiving the experimental treatment and who is receiving the placebo. The

reason for instituting this double-blind (or “masked”) method is that patients tend to
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respond better to treatment if they (and their caregivers) believe that they are taking a

treatment that works (Schaffner 2003).[3]

Controlled studies can be classified as randomized or non-randomized. A
randomized study randomly assigns subjects to control groups and experimental groups to
minimize biases that may affect the data. Randomization can reduce biases due to the
preferences, beliefs, or attitudes of subjects or researchers. In a non-randomized, cohort
study, researchers and subjects determine what types of intervention (or non-intervention)
will be used (Sackett et al. 2000).

Non-interventional methods encompass a wide variety of research designs,
including longitudinal studies of populations, such as prospective cohort studies;
retrospective studies of populations, such as studies of cases and controls; review and
analysis of databases, such as medical or public health records; review of biomedical
literature, meta-analysis, case series, and case reports (Sackett et al 2000).

Some research methods are better than others for answering particular questions
concerning the relationship between health and environment. Because it can demonstrate
causation and minimizes bias, the randomized, controlled trial (or RCT) is generally
recognized as the most reliable method for evaluating medical interventions (Sackett et al.
2000). The best RCTs also include groups that receive no intervention (or a placebo),
since the use of this type of design minimizes the sample size needed to demonstrate a
statistically significant effects. RCTs can help researchers demonstrate the effectiveness

of health interventions (Emanuel and Miller 2001).



Environmental Interventions 8
Although placebo-controlled, RCTs are recognized as the most reliable research

method in biomedicine, there are ethical, legal, and practical reasons why researchers do
not always use RCTs to answer medical questions. First, it may be unethical (or illegal) to
conduct an intervention because the intervention would be too risky. The risks of any
research study must be reasonable in relation to the benefits of the study to the subjects
and society (Levine 1988; Emanuel, Wendler, and Grady 2000, Amdur 2003). Second, if
there is already an effective intervention to treat or prevent a serious medical condition,
then it may be unethical to use a placebo group as a control arm, since this would deny
medical therapy to patients/subjects with a medical need. Withholding treatment is
unethical, according to many, because it places the interests of the researchers ahead of
the welfare of the subject (World Medical Association 2000), it places the researcher’s
obligation to advance medical knowledge ahead of the physician’s obligation to treat the
sick (Veatch 1987), or it exploits subjects for the sake of scientific research (Miller and
Brody 2002).

When there is an effective therapy for a serious medical condition, subjects in the
control group may be offered the established therapy. For example, studies on new blood
pressure medications often compare new medications to current ones, since there are
already effective therapies for hypertension. In some circumstances it may be appropriate
to offer all of the subjects the new therapy, if the subjects have a life-threatening medical
condition, the new therapy is expected to be effective, the results of the study will be clear

and convincing and there is no other effective therapy (Schaffner 2003). In this type of
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study, one can use the subjects as their own control group, comparing the subjects prior

to receiving the new therapy and after receiving it (Schaffner 2003).

Finally, randomization may be impractical in some cases because subjects (or their
representatives) do not want to consent to randomization, if, for example, they have a
strong preference for one type of therapy (Levine 1988). It is widely recognized that it is
unethical to randomize subjects to different groups without obtaining consent, except in
some types of emergency research, where consent is not possible to obtain but the subjects
may benefit from participation (Amdur 2003).

To summarize, although RCTs are widely recognized as the most reliable method
for proving the efficacy of medical interventions, it may not always be ethical or practical
to conduct RCTs to answer questions in environmental health research. Accordingly,
environmental health studies frequently use other methodologies, such prospective (or
retrospective) studies of cases and controls or review and analysis of databases. While
this article will focus research that uses interventions, it is important to review the other
methodologies that one might use in environmental health research, since it may not
always be practical, legal, or ethical to conduct an RCT to determine the efficacy of an
environmental intervention.

A hypothetical asthma study

To facilitate the discussion of ethical questions and problems that may arise in

research on environmental interventions, it will be useful to describe a hypothetical study

and explore some of the issues it raises.[4] We will not explore all the potential ethical
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issues it raises in significant depth, but we will focus on those issues which pose some

interesting and important questions for environmental health research.

Asthma is a serious health problem, affecting millions of people around the world.
The rate of asthma among children and adults has increased dramatically in the last thirty
years. In some countries, such as the United Kingdom, asthma affects 20% of the
population. Inthe U.S., the incidence of asthma increased from 3.1% of the population
diagnosed with the condition in 1980 to 5.4% in 1994 (Woodruff and Fahy 2001).

Asthma accounts for a significant number of absences from work and school, physician
offices visits, and hospital admissions (Mannino et al. 2002). Many different
environmental exposures have been linked to asthma, including outdoor pollution, dust
mites, insects, rodents, mold spores, pollens, pets, and allergens derived from other
sources (Woodruff and Fahy 2001).

The purpose of this hypothetical study is to determine whether an allergen
reduction method can reduce asthma symptoms and complications, such as missed work
or school, hospitalizations, and use of medications. The study will recruit 80 families with
children or adults, who already have asthma. Families who participate will be randomized
to a control group of 40 families, who will receive no allergen reduction, or an
experimental group of 40 families, who will receive the reduction. The allergen reduction
method will include cleaning and decontamination of the house and the installation of a
commercially available air purifier. These procedures are already used in many homes

and have not been associated with any significant risk of harm, nor have they been
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definitely shown to benefit people with asthma. The families in the control group will

be asked to not undertake allergen reduction measures for asthma, although they may
continue to receive medical care for asthma. Researchers have chosen to use an
interventional methodology to test the effectiveness of the allergen reduction method
because previous, non-interventional studies have provided some evidence suggesting that

the reduction method is effective, but these studies have not offered any conclusive proof.

Researchers will collect data from the families related to asthma symptoms and
complications and how these affect their quality of life. They also will collect and
monitor data on the presence of allergens in the homes. The researchers will visit the
homes four times during the study, to test for allergens in the homes. The families will
complete quality of life surveys and record absences from school or work related to
asthma, or other problems with participating in their normal activities. The families in
both groups will be allowed to take their normal medications for asthma and have any
necessary medical examinations or treatments for their asthma. The investigators will
inform the families’ physicians that they are taking part in this study. The study will last
twelve months. All of the families will be paid $50 for each month that they participate in
the study and will receive free literature on the causes of asthma and its prevention and
treatment. The families in the allergen reduction group will receive free allergen

reduction. The families may drop out of the study at any time.
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A data and safety monitoring board (DSMB) will be established to review the

data from the study and protect the health and safety of the subjects. All records will be
kept confidential in accordance with federal regulations related to human research,
including The Common Rule (2001) and the privacy rules set forth in the Health
Information Portability and Accountability Act (HIPAA 1996). The study is jointly
sponsored by a federal agency and a company that manufactures the air purifier. Six
investigators are participating in the study. They are all employed by a large, research
intensive university. The research team consists of a principal investigator with an MD
and PhD, who is a full professor at the university; a junior investigator with a PhD, who is
an assistant professor at the university, two post-doctoral students and two graduate
students. Both professors on the team receive $2000 to $6000 per year for consulting with
the company. All of the investigators have signed a confidential disclosure agreement
(CDA) with the company, which gives the company the right to postpone publication of
research results for as long as six months. The university, the company, and the
government agency also have signed a Cooperative Research and Development
Agreement (CRADA) to collaborate on this project, as well as a Material Transfer
Agreement (MTA) pertaining to the transfer of data and research materials. The company
could benefit from this research is the results are useful in marketing its air purifier.
Risk/benefit issues

This study poses some risks to the subjects, which must be reasonable in relation

to the benefits of the study (The Common Rule; Emanuel, Wendler and Grady 2001).
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Potential benefits to subjects may include health benefits, educational benefits, or

psychological benefits, but not monetary benefits (Amdur 2003). Benefits to society may
include new scientific discoveries and methods of diagnosing, treating, or preventing
disease. All subjects in this study will receive some educational benefit from the free
literature, and they may receive some psychological benefit if they derive satisfaction
from participating in medical research. The subjects who are receiving allergen reduction
also may receive some health benefits from the allergen reduction program. Since the
efficacy of the program has not been proven, these benefits are only potential benefits.
Society may benefit from the knowledge generated from this study if this information
helps to develop new methods of treating or preventing asthma.

One might argue that the risks of the study are minimal. The Common Rule
defines minimal risk as: “the probability and magnitude of the harm or discomfort
anticipated in research are not greater in and of themselves than those ordinarily
encountered in daily life or during the performance of routine physical or psychological
examinations of tests” (45 C.F.R. 46.102i). The allergen reduction procedures include
cleaning and repair methods that are commonly used in homes. The most significant risk
of these methods is accidental introduction of allergens, such mold, dust, or animal hair, or
toxins, such cleaning fluids, into the home environment. These risks are no greater than
the risks associated with professional cleaning services performed in homes. Although
there may be some risks that cannot be anticipated, the risks of these procedures are

probably very low. The subjects who did not receive the allergen reduction procedures
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face the risk of living in a home for one year, with asthma, when the home requires

allergen reduction. These risks may be more than minimal, depending on the status of
their home environment. If the home has many different allergens and other factors that
can cause asthma, then it may not be safe for the subjects to continue living in the
unabated home.

To minimize these risks, researchers exclude families from participating if their
home would not be safe to live in for one year without a proven allergen reduction
method. Additionally, the researchers should continually monitor the health of subjects in
the experimental and control groups to protect their health and safety. If it appears that
the study is threatening the health of a subject living in one of the homes, then the
researchers should ask that the home be withdrawn from the study, in order to protect the
subject. The researchers may also decide not to enroll families if one or more family
members have severe asthma. The researchers should also warn the subjects about serious
health risks in the home that they discover during their investigation. For example, the
researchers should inform the subjects if they discover dangerous levels of mold or
improperly installed vents. The researchers may need to employ outside experts, such as
air conditioning and heating contractors, to assist them in the inspection and assessment of
the homes. Since the researchers are likely to find many health risks during their
inspection, they will need to decide which ones would be considered serious enough to
report to families, since there is no need to report all common, ordinary risks that one

encounters in almost any dwelling.[5]
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In addition to warning subjects about health hazards discovered during research,

the researchers also have a duty to report illegal activities they are required specifically by
law to report, such as child abuse/neglect, elder abuse/neglect, or domestic violence.
Since the researchers will be examining subjects and spending a great deal of time in their
subjects’ homes, there is a significant chance that they will discover something that they
are required by law to report. In this hypothetical study, researchers might discover that a
child or adult is in desperate need of medical attention, and they may decide to notify the
appropriate authorities, such as the local department of social services, about this problem.
The researchers should understand the local reporting laws prior to undertaking this
hypothetical study, and they should discuss these requirements with potential subjects
prior to enrollment.

To summarize this section, the risks of this study appear to be reasonable in
relation to the benefits, provided that steps are taken to minimize these risks, such as
carefully designed inclusion/exclusion criteria, monitoring subjects, and informing
subjects about potential health risks discovered during the study. To obtain a better
estimate of risks, it is important to get more information pertaining to the risks of the
allergen reduction program and the risks of living of an asthma patient in an unabated
home for one year. The Institutional Review Board (IRB) overseeing this research study
may decide to solicit the help of an outside expert to assist in that assessment.

The control group
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This hypothetical study will use a control group that receives no allergen

reduction to determine whether the allergen reduction procedures are effective.[7] It also
will randomly assign families to different groups. As discussed earlier, this method is a
reliable way of testing hypotheses concerning interventions designed to treat or prevent
disease. Withholding effective interventions from subjects is one the most controversial
ethical issues in clinical research. While there is general agreement concerning that
withholding available, effective therapies in biomedical research is morally problematic
and unsupportable in practice, there has been a great deal of debate about what it means
for a treatment to be effective and available to participants. This article will briefly
review these issues, since they have some implications for environmental health research.
Most researchers and ethicists agree that it is acceptable to withhold an
experimental therapy if there is no commonly accepted, effective therapy prior to
beginning a study (Freedman 1987). Once a therapy is determined to be effective,
however, researchers have an obligation to stop the study and offer the therapy to subjects
in the control group (Emanuel and Miller 2001).[6] Since the experimental therapy may
have its own risks, subjects in the experimental group may be exposed to a greater risk of
harm than subjects in the control group, and the “lucky” subjects may be those in the
control group (Levine 1988). If researchers determine that an experimental therapy poses
undue risks to participants, they have an obligation stop administering that therapy to the

participants.
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How do the above considerations apply to research on environmental health

interventions? To answer this question, one must consider in what ways an environmental
health intervention may be similar to medical therapy. On the one hand, one might argue
that an environmental intervention is like therapy because an environmental intervention
can help to diagnose, treat, or prevent a medical condition. To return to our hypothetical
case, suppose that researchers have evidence that an allergen reduction program can
reduce hospitalizations for asthma by 20% and reduce the number of days of school or
work missed by 30%. Denying this allergen reduction program to a person with asthma
would be like denying a medication that has similar beneficial effects. In either case, one
would be withholding a known health benefit from a person. It does not make any
significant difference whether a person benefits from medication prescribed by a
physician or lives in a better environment. Thus, withholding an effective environmental
intervention would be comparable to withholding asthma medication.

On the other hand, one might argue that the relationship between patients with
asthma and physicians who prescribe drugs for asthma is very different from the
relationship between a person with asthma and someone who performs and studies
allergen reduction procedures on her home. In the first instance, the two people have a
physician-patient relationship; in the later, they do not. The physician-patient relationship
is a well-established social arrangement. Physicians are licensed professionals entrusted
by patients and society to exercise good judgment, abide by legal and ethical duties, and

maintain competence and expertise (Wynia et al 1999). One might argue that the
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relationship between a researcher and a subject is more like that between two

contracting adults than between physician and patient. Contracting parties do not have
duties to benefit each other, unless these duties are spelled out in the contract. The
researchers only have those duties that are set forth in their contractual arrangement and
expressed, for example, in the informed consent document. If the subjects consent to
participate in a study in which they will not receive allergen reduction, then their
agreement is legally binding and ethical. Thus, the researchers have no special duty to
benefit their subjects or protect them from harm, unless, of course, they also happen to be
the subjects’ health care providers.

The problem with this argument is that the relationship between a person with
asthma and someone who studies how the environment affects asthma in that person is
more than a mere contractual relationship (Resnik, 2004a). The relationship between
research subject and researcher, even in a non-medical context, is still defined by mutual
trust and partnership (Veatch 1987). Even though non-physician researchers do not have
an obligation to benefit research subjects that is similar to the obligation a physician has to
benefit his or her patient, they still have duties to respect the rights of research subjects
and protect them from harm and exploitation (National Commission 1979, Miller and
Brody 2002). If the allergen reduction procedures in this hypothetical study are known to
be effective and available to subject, for example, then the researchers should not use an
inactive control group. They could, however, use active control groups, such as groups

with different degrees or types of allergen reduction. Furthermore, if they are using an
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inactive control group at the beginning of the study, and an abatement procedure is

proven to be effective during the course of the study, then they should stop the study and
offer the abatement procedure to all subjects.

Assuming that it is unethical to withhold environmental interventions that are
known to be effective from research subjects, the next question to ask is how one knows
that an environmental health intervention is effective. What counts as adequate proof of
the effectiveness of an environmental intervention? In thinking about this question, it will
be useful to distinguish between different types of proof (Miller and Weijer 2003):

a) Non-professional acceptance, such as commercial success or widespread use of an
intervention;
b) Professional acceptance, such as acceptance and use of an intervention by people
with appropriate training, experience, and expertise;
c) Scientific evidence, such as data from systematic studies, such as RCTs or
prospective cohort studies.
Most people would agree that non-professional acceptance is not sufficient proof of
acceptance. Many types of non-standard medical therapy have been successfully
marketed and sold for years, but this is only the most limited evidence that these therapies
work. Before the professionalism movement in medicine, many people without any
training or experience sold quack “cures,” such as snake oil (Porter 1999). Even today,
consumers willingly spend billions of dollars per year on unproven therapies, such a

homeopathy and herbal medicine (Eisenberg et al. 1998). Professional acceptance, while
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important, is also not sufficient proof that an intervention is effective. Professionals

may decide to accept treatments based methods that are highly susceptible to bias, such as
tradition, personal preference, and anecdotal evidence (Sackett et al. 2000). Healthcare
interventions should be regarded as effective only when they have been subjected to
scientific tests and evaluations.

If an intervention should be regarded as effective only if it is supported by

scientific evidence, then one may conduct studies that use inactive controls to assess the
intervention if there is no scientific evidence supporting the intervention. Applying this
conclusion to the hypothetical allergen reduction study, it would be ethical to use an
inactive control group in this study, provided that there is no sound scientific evidence
demonstrating the effectiveness of the intervention (the air purifier and cleaning) at the
outset of the study. This would still be the case even if some allergen reduction
procedures have achieved a high degree of commercial success or acceptance among
professionals. As long as there is no scientific evidence in favor of the effectiveness of
such procedures, it would not matter that they meet these other standards of “proof.”
What matters is scientific proof, not widespread, commercial success, or popularity among
professionals. Indeed, biomedical researchers have an obligation to scientifically evaluate
popular interventions that have not been tested. For example, researchers should apply
scientific methods to complementary and alternative medicine (Angell and Kassirer 1998).

Questions about the “availability” of effective treatments arose in controversies

concerning HIV research in developing nations (Resnik 1998). In this dispute, researchers
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used a placebo group to test the effectiveness of different dosing regimens of AZT in

the prevention of mother to child (perinatal) HIV transmission. When this study begin, a
drug regimen known as the 076 protocol had been proven effective in studies on
populations in the developed world. Since the 076 protocol used about $1000 worth of
AZT, very few patients in the developing world had access to this treatment, since most
developing nations spend less than $400 per capita on health care. One of the goals of the
study was to develop an effective method for preventing perinatal HIV transmission that
people in developing nations could afford. Critics of the study argued that it was
unethical because it withheld an effective treatment from research subjects (Lurie and
Wolfe 1997). Defenders of the study countered that the research subjects did not have
access to any medical treatment, so they were not being denied a benefit that they would
have had otherwise, because effective treatments were not available in the developing
world. Physicians participating in the study did not violate their duty to treat patients
because they did not have access to any medications to prevent perinatal transmission of
HIV. The subjects were not harmed by the study because they were not made worse off
than they otherwise would have been (Varmus and Satcher 1997).

The issue of using placebo controls groups in research conducted in the developing
world continues to generate a great deal of debate, and prompted the World Medical
Association to revise its Helsinki Declaration. According to the latest version of these

important ethical guidelines:
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The benefits, risks, burdens, and effectiveness of a new method should be tested

against those of the best current prophylactic, diagnostic or therapeutic

methods. This does not exclude the use of placebo, or no treatment, in

studies where no proven prophylactic, diagnostic or therapeutic method

exists (World Medical Association 2000).
These guidelines imply that it would be unethical to use an inactive control group to test
an environmental health intervention in a developing nation, if an intervention has already
been proven to be effective in a developed nation. The Council for the International
Organization of Medical Sciences (CIOMS) also recently revised its guidelines for
international research involving human subjects. The CIOMS guidelines are not as strict
of the Helsinki Declaration:

As a general rule, research subjects in the control group of a trial of a

diagnostic, therapeutic, or preventive intervention should receive an

established effective intervention. In some circumstances it may be

ethically acceptable to use an alternative comparator, such as placebo or

"no treatment”. Placebo may be used: when there is no established

effective intervention; when withholding an established effective

intervention would expose subjects to, at most, temporary discomfort or

delay in relief of symptoms; when use of an established effective

intervention as comparator would not yield scientifically reliable results
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and use of placebo would not add any risk of serious or irreversible harm to the

subjects (CIOMS 2002).

The CIOMS guidelines create three exceptions to the prohibition against inactive
controls: (a) when there is no proven effective intervention (which we have already
discussed); (b) when withholding an effective intervention would produce only a delay in
relief of symptoms; and (c) when using an effective intervention as a control would not
yield scientifically reliable results and would not add any risk of serious or irreversible
harm to subjects. Although these last two exceptions are important, they do not create a
very large window for research with placebos once an intervention is proven to be
effective. Basically, these last two exceptions allow for the use of placebos only when
there is no risk of serious or irreversible harm to subjects.

We will not attempt to resolve all these issues concerning inactive controls here,
but we will explain how they might pertain to environmental health research. Suppose the
abatement procedures in the hypothetical asthma study are proven to be safe and effective
in a study in the developed world. If this is the case, then one might argue that it would be
unethical to use an inactive control for a study conducted in the developing world. One
could compare different types of allergen reduction, but one could not compare abatement
and no abatement, since this would be denying an effective treatment to research subjects.

The Helsinki Declaration would recommend this approach. The CIOMS guidelines
would allow researchers to use an inactive control only if denying allergen reduction

would produce no serious risk of irreversible harm to subjects. So, the important question
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researchers would need to face when designing a study that uses an inactive control

when an effective intervention exists would be, “will denying subjects the effective
intervention result in long-term serious or irreversible harm?” If the answer to this
question is unquestionably yes, then researchers should not use an inactive control. If the
answer to this question is “maybe,” then researchers may consider using an inactive
control only for a compelling moral reason, such as the need to deal with an urgent public
health threat, like the HIV/AIDS pandemic (Resnik 1998).
Subject selection

Ethical guidelines and research regulations require that the selection of subjects is
equitable (Emanuel, Wendler and Grady 2000). This rule implies that inclusion and
exclusion criteria should be crafted to meet two (often conflicting) goals: (1) protection of
vulnerable subjects from potential harm or exploitation; and (2) fair distribution of the
benefits and burdens of research. The National Commission (1979) was especially
concerned about egregious episodes of exploitation of vulnerable subjects, such as the
Tuskegee syphilis study and the Willowbrook hepatitis experiments. The Commission
recommended that vulnerable subjects, i.e. subjects who are not able to consent to
research or promote their own interests, should be protected against involvement in
research solely for administrative convenience. This recommendation led to the
development of a variety of federal regulations that mandate extra protections for children,
prisoners, fetuses and embryos, and pregnant women (McCarthy 1998). While there are no

federal regulations that deal specifically with mentally disabled subjects, various
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organizations, such as the National Bioethics Advisory Commission (NBAC), have

made recommendations for extra protections for these subjects (Shamoo and Resnik
2003).[8]

Prior to the 1990s, equitable subject selection was equated with protecting
vulnerable subjects from research risks. For this, as well as other reasons, women,
minorities, and children were routinely excluded from clinical research.[9] The political
landscape changed in the 1990s. Justice in research no longer meant exclusion from
medical research but inclusion in medical research. Feminists and women’s health
advocates demanded greater access for women to the benefits of medical research,
including inclusion in clinical trials. They argued, convincingly, that policies designed to
protect fetuses and women from harm had an adverse impact on women’s health (Dresser
2001). Soon minorities made similar arguments to demand greater access to medical
research, and government polices changed in response to this political pressure (Dresser
2001). The National Institutes of Health (NIH) and the Centers for Disease Control (CDC)
both developed policies requiring researchers to include women and minorities in
research, unless inclusion threatens the health of the subject or is inappropriate, given the
goals of research (NIH 1994, CDC 1995). By the end of the decade, pediatricians and
children’s health advocates argued that children were not adequately represented in
medical research (Nelson 1998). Many drugs that physicians prescribe for children have
not been tested on children. Although the Food and Drug Administration (FDA) has

approved these drugs to treat adult medical problems, physicians often prescribe them to
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children on an “off-label” basis (Kopelman 2000). To encourage companies to sponsor

studies related to children’s health, Congress has passed legislation granting six months of
additional patent protection for drugs that have been tested on pediatric populations
(Tauer 1999).

Today, equitable subject selection involves a careful balancing of the goal of
protecting vulnerable subjects from harm and the goal of including women, minorities,
children and other underrepresented groups in research. Research studies include extra
protections for vulnerable subjects as well as measures designed to encourage inclusion of
different groups, unless exclusion of a particular group is scientifically or ethically
appropriate.

How might this approach to subject selection apply to the hypothetical allergen
reduction study? First, equitable subject selection requires that researchers take steps to
protect vulnerable subjects from harm. These subjects might include children, pregnant
women, and mentally disabled people. For the sake of this example, we shall assume that
none of the families would include any subjects that would be classified as prisoners.
There are three basic strategies that have been used to protect vulnerable subjects: (1)
representation by someone familiar with the needs and concerns of the vulnerable group
on the Institutional Review Board (IRB) or other comparable committee that reviews
research on human subjects; (2) extra safeguards for obtaining consent, such as consent by
a legally authorized representative and, if appropriate, the subject’s assent; and (3)

restrictions on the types of risk that vulnerable subjects may face in research (Shamoo and
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Resnik 2003). Applying these concepts to the hypothetical study, it would be important

for the IRB to have adequate representation to address the needs and concerns of
vulnerable groups, if these groups are to be included in the study (Amdur 2003). Since it
is likely that the study would include families with children, pregnant women, the IRB
should include members who are capable of speaking to the needs and concerns of these
groups. The study also should develop an informed consent document that can be signed
by a legally authorized representative as a well as an assent form for minors of appropriate
age.

What about risks? This is a complex issue that involves different federal
regulations for different classes of subjects. For the sake of simplicity, we will focus only
on the regulations pertaining to the risks that children may encounter in the study. The
basic philosophy expressed in the federal regulations is one of protection: children should
be protected from more than minimal risks in research, unless they stand to benefit from
the research or the research is vitally important for pediatric health, in which case
additional requirements must be met. The federal regulations for research on children (45
C.F.R. 46.401-409) classify research studies according to the risks and benefits for the
subjects and distinguish between four distinct categories of research on children that are
permissible:

1. Research involving no more than minimal risk (45 C.F.R. 46.404), where ‘minimal
risk’ is defined as “the probability and magnitude of harm or discomfort

anticipated in the research are no greater in and of themselves than those ordinarily
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encountered in daily life or during the performance of routine physical or

psychological exams or tests” (45 C.F.R. 46.1029(i).)

2. Greater than minimal risk research with the prospect for direct medical benefit to
the child (45 C.F.R. 46.405). Risks must be reasonable in relation to the potential
benefits.

3. Minor increase over minimal risk research, with no prospect for direct medical
benefit to the child, but with the prospect of knowledge important for
understanding or ameliorating the subject’s condition, which uses procedures that
are similar to their actual or expected experiences (45 C.F.R. 46.406).

4. More than minimal risk research, not otherwise approvable in categories 1-3,
which present an opportunity to understand, prevent or alleviate a serious pediatric
health problem (45 C.F.R. 46.407). This type of research requires the approval of
the Secretary of the Department of Health and Human Subjects.

To determine how these regulations apply to the hypothetical asthma study, one
must first assign a degree of risk to the research. Is the research minimal risk or more than
minimal risk? In assessing this degree of risk, it is important to focus on the risks related
to the research methods or procedures, not on the risks related to the subject’s underlying
health problem (Amdur 2003). For example, a survey of chemotherapy patients’ attitudes
toward death and dying is the risk of the survey, not the risk of the chemotherapy, since
the survey, not the chemotherapy, is the research method or procedure being used to

gather data. In the Grimes case, the Maryland Courts of Appeals included the risks of the
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subjects’ environment in its assessment of risks. The court opined that the risks of the

experiments were the risks associated with living in a home that had dangerous level of
lead, not merely the risks taking dust and blood samples (Hoffman and Rothenberg 2002).
We agree with the Maryland court’s approach to assessing risks in environmental health
research, since the exposure to a particular environment is part of the research method.
Thus, in assessing the risks of this hypothetical allergen reduction study, one must
consider the risks of procedures used to test and monitor homes, the risks of receiving
allergen reduction, as well as the risks of living in a home that does not receive allergen
reduction.

Taking all of these risks into account, one may ask, “Does the experimental group
or the control group encounter risks that are more than minimal?” This question is
impossible to answer without taking a closer look at the proposed abatement methods. As
noted earlier, the IRB may ask for some expert opinion and advice on this issue, if it lacks
the knowledge or expertise to assess the risks of the proposed research methods. Since the
proposed methods are procedures that are already being used in homes, it is likely that
these methods pose only a minimal risk to subjects but the risk may be more than minimal.

Concerning the subjects in the control group, they face the risk of continuing to live in an
environment that has not received allergen reduction. Since the subjects are currently
living in an unabated home and can still receive medical treatment for their asthma, the
research is not exposing them to any risks beyond those that most people ordinarily

encounter in daily life, since most people live in homes that have not received allergen
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reduction. Thus, only the experimental group encounters risks that may be more than

minimal.

Suppose that the risks encountered by the experimental group are more than
minimal, could the research still be justified because it offers direct medical benefits to the
subjects? The answer to this question should be “yes.” Even though allergen reduction
may not be classified as medical treatment or therapy, we shall assume that it has the
prospect of directly benefiting the health of people with asthma. Indeed, the purpose of
the research is to assess the efficacy of allergen reduction methods. Presumably, the
researchers have some preliminary evidence that leads them to believe that these
procedures may be effective. Once again, answering this question requires additional
expertise that the IRB may lack, and the committee may need to solicit the opinion of an
outside expert. Even if the IRB determines that the research does not offer direct, medical
benefits to the children, it could still help with understanding or ameliorating the condition
of the subjects with asthma and would probably only involve a minor increase over
minimal risk. Thus, the research might still be approved under the third category of
pediatric research.

To summarize, the asthma study would probably be permitted as minimal risk
research. If the study is classified as more than minimal risk, it could be approved as
research that offers direct, medical benefits to the pediatric subjects. If, by some chance,
the IRB determines that the research does not offer direct medical benefits to the subjects,

it could be approved as research that helps to ameliorate or understand their condition.[10]



Environmental Interventions 31
Assuming the study has adequate provisions to protect vulnerable subjects from

harm, one must ask whether it would be appropriate to exclude any groups of subjects for
scientific or ethical reasons (such as protection from harm). One could argue that since the
study has such a low degree of risk, there are probably no good ethical reasons to exclude
any groups of subjects who might be adversely affected by the study, except, perhaps,
subjects with severe asthma, who might be excluded for their own safety and protection.
Since asthma strikes males and females of different races, ethnicities, ages, and social
classes, there are probably no good scientific reasons to exclude groups of subjects as
well. On the contrary, there are both scientific and ethical reasons to make an effort to
recruit a study population with demographics similar to those one finds in the population
of asthma patients. The researchers should make a concerted effort to recruit children,
women, minorities and other underrepresented groups. Appropriate recruiting techniques
could include advertising, focus groups or town meetings, and a nominal payment for
participation.
Privacy

Ethical guidelines, federal research regulations and the Health Information
Portability and Accountability Act (HIPAA) require biomedical researchers to protect the
privacy and confidentiality of research subjects (Amdur 2003). Researchers should take
steps to promote the security and integrity of research records, and control access to the
records. The federal research regulations also require researchers to discuss

confidentiality and privacy during the consent process. It can be difficult to protect
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privacy and confidentiality in research on environmental health interventions, since this

research often takes place in the home or at work. It may be difficult to prevent people
from discovering that research is taking place at a particular location. In the hypothetical
asthma study, neighbors may discover that a particular family is receiving allergen
reduction as part of a research study. To guard against this breech of privacy, researchers
should be discrete. When entering homes, they should not call attention to themselves.
They should answer questions in the home, not out in the street. They should drive a
vehicle that would not be identified as belonging to a research study, and they should wear
clothes that do not look like clothes warn by researchers. Researchers should also
consider obtaining a Certificate of Confidentiality from the federal government, which
will help to provide protections for the privacy of research data. For example, a
Certificate of Confidentiality can prevent outside parties from using a subpoena to obtain
access to private informed contained in research records.
Informed consent

Federal regulations and ethical guidelines also require researchers to obtain
informed consent from research subjects or their legally authorized representatives.
Informed consent is more than signing a document: it is a conversation between researcher
and research subject (Emanuel, Wendler and Grady 2000). The process of informed
consent should include a discussion of the purpose of the research; the research
procedures and methods; benefits and risks of the research; alternatives; measures taken to

protect confidentiality; costs and payments (if any); compensation for injury (if relevant);
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potential termination of the subjects participation by the researcher; the number of

subjects in the study; the right to withdraw from the study without penalty; notification of
new findings that may affect the subject’s decision to participate in the study, and whom
to contact for more information or questions (Amdur 2003). Researchers in the
hypothetical asthma study, as well as other researchers studying environmental
interventions, should discuss all of these topics. As mentioned earlier, the researchers
should also inform the subjects of plans to monitor the health of the subjects and to warn
them about hazards that are discovered during the research. Researchers should also
inform the subjects that they are required by law to report some activities that threaten the
health and safety of subjects, such as child abuse/neglect.[11]

Because the study will involve research on families in their homes, it raises the
question, “who will be asked to consent?” Since ethical and legal rules require that
subjects (or their legal representatives) consent to research, with some specific exceptions,
to determine who should give consent, one needs to first determine who will be a research
subject. A research subject, according to the U.S. federal regulations is a living human
being, which researchers collect data about through an intervention with the subject or by
gathering private information about the subject (45 C.F.R. 46.102(f)). The researcher
should obtain proper consent from anybody in the home environment on whom they
collect data. In this study, the researchers plan to gather data on the entire family, so all
family members must provide consent. The researchers do not have to obtain consent

from people who happen to be in the home but are not research subjects, such as visitors
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or guests. If there are adults in the family, they can consent for their own participation.

If there are children in the family, then their legal representatives, such as their parents,
can provide consent. If appropriate, the children may also sign an assent form. If the
researchers decide that they do not need to include all the family members in the study and
decide to focus only on those family members with asthma, then they change their
protocol to reflect this shift in focus. If the study only collects data on family members
with asthma, then only these subjects (or their representatives) need to provide consent.

The researchers should be prepared to deal with the possibility that family
members may not all agree to participate in the study. Suppose a family has a mother, a
father, and two children and the mother wants to include herself and her two children in
the study, but the father does not want to be in the study. The father clearly has the right
to not participate, but how would his decision affect the other people in the family?
Although the federal regulations do not provide consent of both parents for this type of
research (see 45 C.F.R. 46.408(b)), the father would still have the legal authority to
prevent his children from participating, assuming that he has full custody rights. While
the father would not be able to prevent the mother participating, enrolling only the mother
but not the father or the children could bias the results, especially if the mother does not
have asthma. Thus, researchers should consider excluding an entire family from a study if
they have difficulty obtaining consent from each member (or legal representative).

Conflict of Interest
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Since two of the investigators are receiving compensation for consulting with

the company that is sponsoring the research, there are some potential conflicts of interest
related to this study. A conflict of interest (COI) in research is a situation where the
researcher’s financial, personal or professional interests are likely to affect his or her
judgment (Resnik and Shamoo 2003). As a result, the researcher may make biased
scientific decisions or fail adhere to his or her ethical or legal obligations. An apparent
COl in research is a situation where a reasonable, outside observer would conclude that
the researcher’s judgment has been affected by his or her financial interests. It is
important for researchers to deal with COls and apparent COls because these situations
can undermine the integrity and trustworthiness of research. There are three basic
strategies for responding to COls: disclosure, conflict management, and conflict avoidance
(or prohibition). ldeally, researchers should disclose all COls and apparent COls and
avoid COls that pose a serious threat to the integrity and trustworthiness of research
(Resnik and Shamoo 2003).

In this study, the researchers should disclose their financial interests to the IRB
and to the research subjects. Disclosing this information will allow the IRB to decide
whether these interests pose any risks to human subjects that require additional monitoring
or oversight. Disclosing the information to the subjects will allow them to decide the
interests might have an affect on the integrity or trustworthiness of the researchers, which
could affect their decision to participate in the study (Resnik 2004a). Disclosure should

be an adequate response to these COls, since the money at stake—$2000-$6000—is not
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very great, judged against professional standards for compensation. If the researchers

were receiving much more money, or had a leadership position or stock in the company,
then other measures might be appropriate, such as conflict management or prohibition
(Morin et al 2002).
Community-Level Issues

In addition to the foregoing considerations regarding the rights and welfare of
individual research subjects, studies of environmental-health interventions often raise
ethical challenges regarding researcher relationships with the communities in which a
research study is done (Lavery et al 2003). The choice to study a purported environmental
hazard, for example, may suggest to members of the community that the particular hazard
under investigation is an especially important determinant of public health (Sharp 2003).
The choice to study a particular environmental hazard also may selectively empower some
members of a community and not others. In our hypothetical asthma study, there may be
members of the community who lobby for increased public attention to improving air
quality. Those persons in the community may gain more political prominence within the
community or become more visible spokespersons on behalf of these issues as a result of
their association with a research study. Activists might also use specific research findings
to serve particular social or political agendas. These possibilities suggest that when
environmental-health researchers initiate an interventional project they should be mindful
of the possibility that their work may significantly affect the internal social dynamics of a

community, often in ways that may be difficult to anticipate in advance.
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Since research can influence community dynamics in ways that are difficult to

predict, many public-health researchers support the active participation of members of the
community in the design, development, and implementation of public-health research.[12]
Advocates of this approach, often described as community-based participatory research
(CBPR), stress several potential benefits of more active community partnerships with
public-health researchers (Minkler et al 2003). For example, involving members of the
community in the development of research hypotheses may help make research findings
more directly relevant to the interests of the community; involving members of the
community in the development of recruitment strategies and informed-consent procedures
might also help researchers identify potential risks to subjects and other members of the
community that might otherwise go unnoticed; and involving members of the community
at various stages of research recognizes both the local knowledge possessed by members
of the community and the importance of treating lay partners in research with a level of
respect they are deserve (Sharp and Foster 2000). Moreover, failing to involve the
community substantively in the development of an interventional public-health study may
signify to some members of the community arrogance on behalf of the researchers or a
purely instrumental interest in the community’s health.
Other issues

Every research study raises a variety of ethical and scientific issues that we cannot
discuss fully here. A more complete discussion would also address the following: subject

payment; recruitment; advertising; statistical justifications for the sample size, such as
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power analysis; compensation for injury; communication of results to the public; and

data and safety monitoring. We do not include a discussion of these issues, because they
have been addressed elsewhere in the literature.
Conclusion

Some writers have expressed the concern that the opinion in Grimes could have a
chilling effect on environmental health research (Hoffman and Rothenberg 2002). We
hope that this is not the case. Environmental health research, especially research on
environmental interventions, is a very important part of our understanding of human
health and disease. The Grimes case provides researchers and ethicists with an
opportunity to clarify and strengthen some of the ethical and legal obligations that arise in
environmental health research on human subjects, and we have tried to contribute toward
that goal in this article. We hope that other writers expand this discussion and explore
these issues in more depth. Research on environmental interventions on human subjects
can and should go forward, provided research studies meet prevailing scientific, ethical,
and ethical standards.[13]
Notes
[1] The goal of the KKI study was to assess the effectiveness of different forms of lead
abatement. KKI researchers enrolled 25 low-income families in the study and divided
them into five different groups. Three of the groups included families living in houses
where lead paint was known to be present. These three groups were randomly assigned to

receive varying degrees of repair and maintenance to reduce exposure to lead. The study
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also included a group of families living in houses that had already undergone complete

lead abatement, and a group of families living in houses that never had been painted with
lead paint. The KKI study collected dust samples from these houses and measured lead
levels in the blood of children living with those families to determine the effectiveness of
lead abatement programs. Prior to recruiting families to participate in the study, KKI
researchers reached agreements with landlords to allow their building to be part of the
study, encouraged the landlords to rent to families with young children, and helped the
landlords obtain grants to pay for lead abatement (Grimes vs. Kennedy Krieger Institute,
Inc. 2001). When the study began, the landlords were not required by law to reduce lead
exposure in their buildings. Young children exposed to environmental lead are at risk for
lead poisoning and permanent brain damage (Hoffman and Rothenberg 2002). The
plaintiffs sued KKI and several researchers, arguing that they did not receive adequate
informed consent about the research and were not warned about dangerous lead levels in a
timely fashion. The defendants moved to dismiss the case on the grounds that they did not
have any legal duties to the plaintiffs that could serve as a basis for a lawsuit. The circuit
court ruled in favor of the defendants, and the plaintiffs appealed this decision. The
Maryland Courts of Appeals ruled in favor of the plaintiffs and remanded the case back to
the lower court. The Court of Appeals said that the researchers had a legal duty to the
subjects, based on the federal research regulations and the informed consent document.
The Court also engaged in a lengthy discussion of the duties that researchers owe subjects

in non-therapeutic research (Grimes vs. Kennedy Krieger Institute, Inc. 2001). The court
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found that a parent or guardian may not give consent for a child’s participation in non-

therapeutic research in which the subject faces any risk of damage or injury. KKI, as well
as several other organizations that support biomedical research, asked the court to
reconsider its ruling, on the grounds that the opinion could undermine pediatric research
and was more restrictive than the federal regulations on pediatric research, which allow
children to participate non-therapeutic research that constitutes only a minimal risk to
subjects. While the court did not change its ruling, it clarified its opinion and stated that
children can participate in non-therapeutic research if the research poses only a minimal
risk to the subjects (Nelson 2002). Non-therapeutic research is research in which the
subject has no prospect of a direct health benefit. Most commentators hold that it is
morally acceptable to expose children to more than minimal risks in therapeutic research
if the subjects can benefit from the research. For example, a child with cancer may
participate in a study of a new cancer drug, if participation in the study offers the child
medical benefits. Since the Maryland Court of Appeals focused on questions relating to
Maryland’s law, the implications of Grimes for other courts and cases are unclear. While
Maryland district courts are obligated to follow Grimes, other state or federal courts could
reach different conclusions. Even so, it is likely that other courts will examine Grimes to
consider its legal reasoning and insight (Resnik 2004b).

[2] Biologists often speak of various types of environments, such as the intracellular
environment or the extracellular environment. The best way to understand this usage of

the word ‘environment’ is to regard the environment as a relational concept in
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biomedicine. One could view an organism as an environment relative to a cell within

the organism; a cell as an environment relative to one of its organelles, such as the
nucleus, and so on (Brandon, 1995). Indeed, it makes sense to say that there is not one
environment but that there are many different types of environments at different levels of
biological organization (Eldredge 1985). Thus, the line between environmental
interventions and pharmaceutical, surgical or dietary interventions may also be blurry.
For the sake of clarity, this article will focus only on those interventions occurring at the
organismic level of organization, not on those occurring at lower levels.

[3] Some researchers have recently challenged the significance of the placebo effect in
biomedicine, see Hrobjartsson and Gotzsche 2001.

[4] This hypothetical case is similar to several real cases, such as Morgan et al (2004).
We are using a hypothetical case in this article because we want to focus on the ethical
issues at stake in environmental interventions and we are not interested in criticizing any
particular research study. In this case, we refer to the people who are being studied as
“subjects.” We are aware that some writers prefer to use the term “participants,” but we
have chosen not to use this term because we think that it can obscure the fact that people
who are being studied are often vulnerable and easily manipulated. Moreover, the federal
regulations and other important legal documents use the term “subject.”

[5] It is worth noting that the duty to warn was an important issue in Grimes (Hoffman and
Rothenberg 2002). The plaintiffs alleged that the defendants failed to fulfill their duty to

warn them about dangerous lead hazards in their homes in a timely fashion. During the
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study, the researchers from KKI collected data on lead dust in the homes, but they

allegedly failed to notify subjects about these risks in a reasonable time (Grimes v.
Kennedy Krieger Institute, Inc. 2001). One of the plaintiffs in Grimes, Catina Higgins,
claimed that her son, Myron, suffered a learning disability, shortened attention span,
reading difficulty, and hyperactivity as a result of KKI’s failure to inform her in a timely
fashion about dangerous lead levels in the home and in her son’s blood (Hoffman and
Rotherberg 2002). One important lesson that environmental health researchers should
learn from Grimes is that they have a duty to warn subjects about health risks in the
environment that they discover during the course of their research. Researchers undertake
this duty because the relationship between researcher and subject is a fiduciary one:
researchers are entrusted with protecting the health and safety of research subjects (Veatch
1987). In U.S. law, a fiduciary relationship is defined as “a relationship in which one
person is under a duty to act for the benefit of the other on matters within the scope of the
relationship (Black’s Law Dictionary 1999). In an important research ethics case, the
California Supreme Court found that medical researchers have fiduciary duties to their
subjects/patients (Moore v. Regents of the University of California 1990). In this case, the
researchers had patented a cell-line that they had taken from Moore following an
operation to remove his spleen. The plaintiff, Moore, argued that the researchers breached
their fiduciary duties by failing to inform him about their financial interests related to their
relationship. However, a recent case found that researchers do not have a fiduciary

relationship with their subjects in non-therapeutic research (Greenberg v. Miami
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Children's Hospital 2003). In this case, the subjects alleged that the researchers

breached their fiduciary duties by failing to inform them about their financial interests in
patenting a genetic test. The court said that the researchers did not have fiduciary duties
to their subjects because they only collected tissue from their subjects and did not have a
therapeutic relationship with their subjects. The court held that therapeutic research gives
rise to fiduciary obligations but not non-therapeutic research. It remains to be seen
whether other courts follow the court’s opinion in Greenberg, but many ethicists have
argued that the therapeutic vs. non-therapeutic distinction lacks merit (Levine 1988).
Federal research rules and guidelines, such as The Common Rule (1991) and The Belmont
Report (National Commission 1979) do not make such a distinction.

[6] There is a large body of literature on clinical equipoise in medicine and stopping rules.
The controversy focuses on epistemological questions concerning the evidence one needs
to start or stop a study, and who makes these decision. See Miller and Weijer (2003) and
Miller and Brody (2002) for a review.

[7] The problems we discuss here would be as pronounced if the hypothetical study used
a cross-over method. In a cross-over study, one switches the intervention and
experimental groups halfway through the study. Although cross-over studies can allow
more subjects to benefit from access to experimental therapies, they can also be difficult
to interpret because the control group in the second half of the study has already been

exposed to the intervention.
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[8] The adjective ‘vulnerable’ has been applied many others subjects besides those that

are protected by specific regulations, including gravely ill patients, students, impoverished
patients, and patients who do not speak the language of the country in which research is
conducted. For further discussion, see Macklin (2003).

[9] Women, minorities and children have also been excluded from research for practical
and economic reasons. Minority patients, especially African Americans, tend to have a
low level of trust in the biomedical research establishment, due to their awareness of
episodes of exploitation and abuse, such as the Tuskegee study. Consequently,
researchers often have difficulty recruiting patients from racial or ethnic minorities
(Dresser 2001). Pharmaceutical and biotechnology companies make research funding
decisions based on profit potential. Many of these firms have decided that more profit can
be gleaned from studying problems that affect rich, white men than from studying
problems that affect children, minorities, or poor people (Resnik 2001).

[10] One might argue that the researchers in the KKI study did not violate the federal
regulations for pediatric research. While the KKI study was probably a more than
minimal risk study, it also probably resulted in direct medical benefits to children, since
there were no inactive control groups in the study. All of the children lived in houses that
received some type of lead abatement. If the study had recruited families and required
them to live in unabated houses, then this would have exposed children to more than
minimal risks with no medical benefits. Critics of the KKI study, including the Maryland

Court of Appeals, have argued that researchers should not have exposed children to such
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high levels of risk in non-therapeutic research. This argument misses the point: the

federal regulations do not distinguish between therapeutic and non-therapeutic research.
What matters is whether children are expected to receive direct, medical benefits.

[11] The plaintiffs in Grimes alleged that they were not adequately informed about the
risks of living in a home with dangerous lead levels.

[12] Involvement of community in research can introduce bias into the study, since
community members may want the results of the research to promote their interests.
Although researchers should be mindful and this potential bias and should takes step to
minimize it, this concern is not a sufficient reason for refusing to involve community
members in research.

[13] The International Society for the Study of Environmental Epidemiology (ISEE) has
developed ethics guidelines for research (ISEE 1999; Sokolne and Light 1996). Our paper
reinforces many of the important insights contained in the ISEE’s pioneering work.
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